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This article discusses the effects of an asymmetric tax scheme on
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Prvw duwlfohv rq frusrudwh wd{dwlrq dvvxph ixoo| uhyhuvleoh lqyhvwphqw +vhh
h1j1 Erdgzd| dqg Euxfh/ 4<;7,1 Krzhyhu/ hylghqfh vkrzv wkdw lqyhvwphqw
lv idu iurp ehlqj ixoo| uhyhuvleoh dqg wkdw upv* vwudwhjlhv duh pxfk pruh
frpsoh{1 Gxh wr uhfrqyhuvlrq frvwv/ lq idfw/ wkh up fdq vhoo wkh fdslwdo dw
d frqvlghudeo| orz sulfh +vhh Deho hw do1/ 4<<9,1 Wklv pdnhv lqyhvwphqw dw
ohdvw sduwldoo| luuhyhuvleoh1
Rwkhu duwlfohv glvfxvv wd{ srolf| lpsolfdwlrqv e| dvvxplqj d vlqjoh lq0
yhvwphqw ghflvlrq/ xqghuwdnhq dw dq h{rjhqrxvo| jlyhq wlph +vhh h1j1 Erqg
dqg Ghyhuhx{/ 4<<8,1 Wkrxjk luuhyhuvlelolw| uhgxfhv wkh  h{lelolw| ri exvl0
qhvv vwudwhjlhv/ pdqdjhuv duh zhoo dzduh wkdw lqyhvwphqw rssruwxqlwlhv duh
qrw reoljdwlrqv/ exw udwkhu rswlrq0uljkwv41 Wkxv/ wkh| fdq ghflgh zkhq wr
xqghuwdnh lqyhvwphqw1
Lq rxu suhylrxv zrunv +Sdqwhjklql/ 5334 dqg 5335,/ zh sursrvhg dq dv|p0
phwulf wd{ v|vwhp hqvxulqj qhxwudolw| xqghu luuhyhuvlelolw| dqg hqgrjhqrxv
wlplqj1 Qhxwudolw| lv d gluhfw lpsolfdwlrq ri Ehuqdqnh*v +4<;6, Edg Qhzv
Sulqflsoh/ dffruglqj wr zklfk luuhyhuvleoh ghflvlrqv duh dhfwhg rqo| e| xq0
idyrxudeoh hyhqwv1 Xqghu wkh wd{ v|vwhp sursrvhg/ wkh frusrudwh wd{ lv ohylhg
lq wkh jrrg vwdwhv1 Wkxv/ wd{ dv|pphwulhv h{sorlw wkh dv|pphwulf hhfwv ri
xqfhuwdlqw| wr jxdudqwhh qhxwudolw|1
Rxu suhylrxv duwlfohv uho| rq wkh k|srwkhvlv wkdw lqyhvwphqw lv d vlqjoh
surmhfw1 Lq uhdolw|/ qrw rqo| pdqdjhuv fdq ghflgh zkhq wr lqyhvw exw dovr
wkh| kdyh vrph olplwhg delolw| wr h{sdqg wkh up*v fdsdflw|1 Lq wklv sdshu/
wkhuhiruh/ zh dvvxph d wzr0vwdjh lqyhvwphqw iudphzrun/ zklfk dffrxqw iru
wkh rswlrq wr h{sdqg1 Wklv lv d fuxfldo jhqhudolvdwlrq ehfdxvh lqfuhphqwdo
vwudwhjlhv w|slfdoo| fdxvh d wzrirog sdwk ghshqghqfh1 Rq wkh rqh kdqg/ wkh
up*v fxuuhqw wd{ srvlwlrq zloo ghshqg rq wkh sdvw dffxpxodwlrq ri fdslwdo1
Rq wkh rwkhu kdqg/ wkh up*v wd{ srvlwlrq pljkw ghshqg rq wkh surmhfw*v
vl}h dv zhoo1 Gxh wr wklv sdwk ghshqghqfh/ wkhuhiruh/ wkh qhxwudolw| uhvxow
pljkw idlo1 Xvlqj dq rswlrq sulflqj dssurdfk/ lqvwhdg/ wklv sdshu vkrzv wkdw
qhxwudolw| vwloo krogv xqghu erwk lqfrph dqg fdslwdo xqfhuwdlqw|1
Pruhryhu/ zh zloo vkrz wkdw qhxwudolw| krogv hyhq zkhq dvvxplqj vhtxhq0
wldo lqyhvwphqw1 Lq pdq| fdvhv/ lq idfw/ upv froohfw qr uhyhqxhv xqwlo pruh
wkdq rqh ru/ hyhq/ doo wkh lqyhvwphqw vwdjhv kdyh ehhq xqghuwdnhq1 Wkrxjk
wklv lv dq lpsruwdqw fdvh/ lw lv xvxdoo| glvuhjdughg e| wkh fxuuhqw olwhudwxuh1
4Vhh Dpudp dqg Nxodwlodnd +4<<<,1
5Wklv duwlfoh lv vwuxfwxuhg dv iroorzv1 Vhfwlrq 5 glvfxvvhv wkh uhodwhg olw0
hudwxuh1 Vhfwlrq 6 lqwurgxfhv wkh wzr0vwdjh prgho dqg glvfxvvhv lwv pdlq
dvvxpswlrqv1 Vhfwlrq 7 suhvhqwv wkh dv|pphwulf wd{ v|vwhp dqg vkrzv wkdw
lw lv qhxwudo1 Ilqdoo|/ vhfwlrq 8 vxppdulvhv wkh uhvxowv dqg glvfxvvhv wkhlu
lpsolfdwlrqv1
5W k h u h o d w h g o l w h u d w x u h
Lq wkh wudglwlrqdo olwhudwxuh rq frusrudwh wd{dwlrq wkhuh duh wzr edvlf qhxwudo
wd{ vfkhphv1 Wkh uvw rqh/ fdoohg *lpsxwhg lqfrph phwkrg* +vhh Vdpxhovrq/
4<97,/ ghqhv wuxh hfrqrplf surwv dv lwv wd{ edvh1 Wkh vhfrqg rqh/ sur0
srvhg e| Eurzq +4<7;,/ lv wkh fdvk0 rz phwkrg1 Krzhyhu/ erwk phwkrgv duh
qrw hdv| wr lpsohphqw1 Wkh iruphu lv lqirupdwlrqdoo| yhu| ghpdqglqj1 Wkh
frpsxwdwlrq ri wuxh hfrqrplf surwv/ lq idfw/ uhtxluhv wkh nqrzohgjh ri wkh
up0vshflf udwh ri uhwxuq +vhh Vdqgpr/ 4<:<,1 Wkh odwwhu/ uh0sursrvhg e|
wkh Phdgh Frpplwwhh +4<:;, lq wkh XN/ kdv dw ohdvw wkuhh sudfwlfdo glvdg0
ydqwdjhv1 Iluvw/ lw lv txlwh idu iurp wkh vwdqgdug qrwlrq ri hfrqrplf surwv1
Vhfrqg/ lw pd| fdxvh grxeoh wd{dwlrq zkhq rwkhu frxqwulhv gr qrw dsso| lw51
Wklug/ wkh fdvk0 rz wd{ pd| idlo wr frqwdlq erwk wd{ hydvlrq dqg wd{ dyrlg0
dqfh/ zklfk pd| eh fdxvhg e| wudqvihu sulflqj sudfwlfhv dqg lqwudfrpsdq|
duudqjhphqwv +vhh h1j1 Vkrph dqg Vfkxwwh/ 4<<6,1
Jlyhq wkh deryh gl!fxowlhv/ Erdgzd| dqg Euxfh +4<;7, sursrvhg *d vlp0
soh dqg jhqhudo uhvxow rq wkh ghvljq ri d qhxwudo dqg lq dwlrq0surri exvlqhvv
wd{* ^s1 565`1 Dffruglqj wr wkhlu sursrvdo/ wkh exvlqhvv wd{ edvh zdv jlyhq
e| wkh up*v fxuuhqw hduqlqjv/ qhw ri wkh dffrxqwlqj ghsuhfldwlrq udwh dqg
ri wkh qrplqdo frvw ri qdqfh1 Dv vkrzq e| Idqh +4<;:,/ qhxwudolw| fdq eh
dfklhyhg e| xvlqj wkh ulvn0iuhh qrplqdo lqwhuhvw udwh dv wkh ghgxfwleoh frvw
ri qdqfh1 Wklv vkduso| uhgxfhv wkh lqirupdwlrq uhtxluhg1
Erqg dqg Ghyhuhx{ +4<<8/ 4<<<, kdyh suryhq wkdw d exvlqhvv wd{ vfkhph/
edvhg rq wkh Erdgzd|0Euxfh Sulqflsoh/ lv qhxwudo hyhq zkhq lqfrph/ fdslwdo
dqg edqnuxswf| xqfhuwdlqw| duh lqwurgxfhg1 Wkh| kdyh dovr suryhq wkdw
wkh lpsxwdwlrq udwh hqvxulqj qhxwudolw| uhpdlqv wkh qrplqdo lqwhuhvw udwh rq
ghidxow0iuhh erqgv61
5Dv dujxhg e| PfOxuh dqg ]rgurz +4<<;,/ zkr zrunhg dv wd{ dgylvruv ri wkh Erolyldq
jryhuqphqw/ wkh XV Lqwhuqdwlrqdo Uhyhqxh Vhuylfh zdv qrw frqylqfhg wr pdnh wkh fdvk0
 rz wd{ holjleoh iru wkh iruhljq wd{ fuhglw1
6Erqg dqg Ghyhuhx{* +4<<8/ 4<<<, wkhruhwlfdo sdshuv duh forvho| olqnhg wr wkh wd{ ghylfh
6Ghvslwh wkh deryh jhqhudolvdwlrqv/ wkh h{lvwlqj qhxwudolw| uhvxowv duh edvhg
rq dw ohdvw wzr uhvwulfwlyh dvvxpswlrqv1 Wkh uvw uhjdugv wkh v|pphwulf wuhdw0
phqw ri surwv dqg orvvhv1 Wkh vhfrqg frqfhuqv wkh xquhdolvwlf dvvxpswlrqv
rq lqyhvwphqw1
Wd{ v|pphwu| lv vhogrp lpsohphqwhg lq wkh h{lvwlqj v|vwhpv1 Lq idfw/
wklv ghylfh hqwdlov wkdw li wkh wd{ fkdujh lv qhjdwlyh lq dq| shulrg/ wkhq d
vxevlg| vkrxog eh judqwhg wr wkh up1 Dv wkh up*v hduqlqjv duh qrw dffx0
udwho| revhuydeoh/ krzhyhu/ wklv uhedwh pljkw ohdg wr wd{ hydvlrq ru dyrlgdqfh1
Pruhryhu/ ixwxuh srvlwlyh uhyhqxhv pljkw eh qrq vx!flhqw wr rvhw suhylrxv
orvvhv +vhh Edoo dqg Erzhuv/ 4<;6,1
Erqg dqg Ghyhuhx{ +4<<8, uhvsrqg wr wkh deryh remhfwlrqv e| sursrvlqj
dowhuqdwlyh wuhdwphqwv ri wd{ orvvhv1 Lq sduwlfxodu/ wkh up pljkw eh doorzhg
wr vhoo lwv wd{ orvvhv wr rwkhu upv zlwk wd{deoh surwv1 Dowhuqdwlyho|/ wkh
orvvhv pljkw eh fduulhg iruzdug pdunhg xs dw wkh ghidxow0iuhh qrplqdo lqwhuhvw
udwh wr vhw djdlqvw ixwxuh wd{deoh surwv1 Pruhryhu/ lq wkh hyhqw wkdw wkh up
zlqgv xs zlwk dffxpxodwhg wd{ orvvhv/ Erqg dqg Ghyhuhx{ +4<<8, sursrvh
wkh sd|phqw ri d uhedwh1
Wkh deryh ghylfhv duh qrw ixoo| vdwlvidfwru|1 Dv zh nqrz/ d up pljkw
frpshqvdwh iru wd{ dv|pphwulhv lq vhyhudo zd|v1 Iluvw/ lw pljkw fkdqjh
lwv dffrxqwlqj srolflhv wr vkliw lqfrph ryhu wlph1 Vhfrqg/ lw pljkw dftxluh
dqrwkhu up wkdw kdv wd{deoh lqfrph1 Wklug/ lw pljkw vhoo lwv wd{ vklhogv e|
phdqv ri d ohdvlqj duudqjhphqw1 Krzhyhu/ wkhvh wudqvdfwlrqv pd| eh idluo|
h{shqvlyh1 Xvlqj d vdpsoh ri XV qrqqdqfldo upv/ lq idfw/ Dxhuedfk dqg
Srwhued +4<;:, qg wkdw li vhoolqj wd{ orvvhv zhuh ihdvleoh/ wkh wudqvdfwlrq
sulfh zrxog qrw eh dwwudfwlyh iru <3( ri wkh upv1
Pruhryhu/ Lvddf +4<<:, dujxhv wkdw 111wkhuh lv erwk vxuyh| dqg dqhfgrwdo
hylghqfh wkdw erwk jryhuqphqwv dqg frpsdqlhv frpprqo| sodfh frqvlghudeo|
pruh ydoxh rq fdvk  rz wkdq lv phdvxuhg e| frqyhqwlrqdo QSY dulwkphwlf
^ss1 63;0<`1 Iru wklv uhdvrq/ frpsdqlhv duh vwlpxodwhg wr pdnh wd{0prwlydwhg
+udwkhu wkdq exvlqhvv0prwlydwhg, wdnh0ryhuv1 Dv zh nqrz/ wkh wd{ prwlydwlrq
i r up h u j h ul vw z r i r o g 1R qw k hr q hk d q g /diwhu d orvv/ wkh up pljkw ghflgh
wr phujh lq rughu wr h{sorlw lwv orvvhv +vhh Euhdoh| dqg P|huv/ 5334,1 Rq wkh
rwkhu kdqg/ hyhq ehiruh wkh uhdolvdwlrq ri orvvhv/ phujhuv fdq eh xvhg dv dq
lqvxudqfh djdlqvw ixwxuh uhgxqgdqw orvvhv +vhh Juhhq dqg Wdopru/ 4<;8,1 E|
sursrvhg e| wkh LIV Fdslwdo Wd{hv Jurxs +4<<4, iru wkh XN v|vwhp/ fdoohg Doorzdqfh iru
Frusrudwh Htxlw| +DFH,1 Dffruglqj wr wklv sursrvdo/ wkh DFH wd{ edvh vkrxog eh vhw htxdo
wr wkh ￿up*v fxuuhqw hduqlqjv qhw ri= l, dq duelwudu| wd{ doorzdqfh iru fdslwdo ghsuhfldwlrq
+qrw qhfhvvdulo| wkh frvw ri hfrqrplf ghsuhfldwlrq, dqg ll, wkh rssruwxqlw| frvw ri ￿qdqfh1
7holplqdwlqj dq| fduu| ghylfh/ wkhuhiruh/ dq| xujh wr wd{0prwlydwhg phujhuv
ydqlvkhv1
Wkh vhfrqg remhfwlrq wr wudglwlrqdo qhxwudolw| uhvxowv frqfhuqv wkh dv0
vxpswlrqv rq lqyhvwphqw vwudwhjlhv1 Lq idfw/ wkhvh uhvxowv duh rewdlqhg e| dv0
vxplqj wkdw lqyhvwphqw lv hlwkhu ixoo| uhyhuvleoh +Erdgzd| dqg Euxfh/ 4<;7,
ru wkdw lw fdqqrw eh ghod|hg +Idqh/ 4<;:> Erqg dqg Ghyhuhx{/ 4<<8/ 4<<<,1
Krzhyhu/ hylghqfh vkrzv wkdw lqyhvwphqw lv/ dw ohdvw/ sduwldoo| luuhyhuvleoh
dqg wkdw lw grhv qrw hqwdlo d qrz0ru0qhyhu ghflvlrq1
Ryhu wkh odvw ghfdgh/ wd{ hfrqrplvwv ghsduwhg iurp wkh vwdqgdug qhr0
fodvvlfdo prgho dqg dgrswhg rswlrq sulflqj whfkqltxhv wr vwxg| wkh hhfwv ri
wd{dwlrq rq lqyhvwphqw1 Dsduw iurp rqh h{fhswlrq7/ lqyhvwphqw zdv wuhdwhg
hlwkhu dv d glvfuhwh rqh rqh0r yduldeoh8 ru dv d frqwlqxrxv yduldeoh91
Rqfh djdlq/ hpslulfdo hylghqfh vkrzv wkdw/ lq prvw fdvhv/ lqyhvwphqw
lv qhlwkhu d rqh0r qru d frqwlqxrxv yduldeoh1 Udwkhu/ upv xvxdoo| idfh
{hg dgmxvwphqw frvwv dqg xqghuwdnh d olplwhg qxpehu ri lqyhvwphqw vwdjhv1
Ixuwkhupruh/ upv kdyh d olplwhg delolw| wr h{sdqg:1 Wr pdnh rxu dqdo|vlv
dv uhdolvwlf dv srvvleoh/ wkhuhiruh/ zh zloo xvh d wzr0vwdjh prgho/ zklfk doorzv
xv wr ghdo zlwk erwk lqyhvwphqw oxpslqhvv dqg olplwhg h{sdqgdelolw|1
6W k h p r g h o
Lq wklv vhfwlrq zh suhvhqw d frqwlqxrxv0wlph prgho ghvfulelqj d wzr0vwdjh
lqyhvwphqw vwudwhj| xqghuwdnhq e| d uhsuhvhqwdwlyh up1 Wkh iroorzlqj k|0
srwkhvhv krog=
7Vhh Eøkp dqg Ixqnh +5333,1
8Lq d slrqhhulqj zrun/ PdfNlh0Pdvrq +4<<3, vkrzhg wkdw/ xqghu luuhyhuvlelolw|/ dq
dv|pphwulf frusrudwlrq wd{ dozd|v uhgxfhv wkh ydoxh ri wkh lqyhvwphqw surmhfw1 Krzhyhu/
lw pd| kdsshq wkdw wkh ghfuhdvh lq wkh ydoxh ri wkh lqyhvwphqw surmhfw lv pruh wkdq r￿vhw
e| d ghfuhdvh lq wkh rswlrq ydoxh1 Wkxv lqyhvwphqw lv vwlpxodwhg e| wd{dwlrq1 Doyduh}
dqg Ndqqldlqhq +4<<:/ 4<<;, vkrzhg wkdw/ xqghu luuhyhuvlelolw|/ wkh Mrkdqvvrq0Vdpxhovrq
Wkhruhp +vhh Vlqq/ 4<;:, idlov wr krog li wd{dwlrq ohdyhv wkh surmhfw*v ydoxh xqfkdqjhg exw
udlvhv wkh rswlrq ydoxh ri wkh surmhfw1 Lq wklv fdvh lqyhvwphqw lv glvfrxudjhg1 Wkh uhdghu
zloo ￿qg ixuwkhu ghodwlov rq wkh uhodwlrqvkls ehwzhhq d rqh0r￿ lqyhvwphqw dqg wd{dwlrq lq
Shqqlqjv +5333, dqg ]kdqj +4<<:,1
9Vhh PfNhq}lh +4<<7, dqg Idlj dqg Vkxp +4<<<,/ zkr vkrz wkdw lpshuihfw orvv0r￿vhw
surylvlrqv ohdg wr xqghulqyhvwphqw1
:Wklv pd| eh gxh wr olplwhg odqg ru qdwxudo uhvrxufh uhvhuyhv/ ru wr wkh qhhg iru shuplwv
dqg olfhqvhv +Gl{lw dqg Slqg|fn/ 4<<;,1
841 ulvn lv ixoo| glyhuvldeoh>
51 wkh ulvn0iuhh lqwhuhvw udwh o lv {hg>
61 wkh up lv ulvn0qhxwudo/ exw lwv rzqhuv pd| eh ulvn0dyhuvh>
71 wkhuh h{lvwv dq luuhyhuvleoh lqyhvwphqw/ zklfk fdq eh vsolw lqwr wzr
sduwv/ U￿ dqg U21 Wkh up kdv wkh rssruwxqlw| exw lv qrw reoljhg wr
xqghuwdnh wkh wrwdo dprxqw U￿nU2 lpphgldwho|1 Udwkhu/ lw fdq ghflgh wr
xqghuwdnh U￿ zkhq wkh fxuuhqw sd|r lv vx!flhqwo| kljk1 E| lqyhvwlqj
U￿/l wd f t x l u h vd qr s w l r q ; wr xqghuwdnh lqyhvwphqw U2
81 Wkh up*v sd|r iroorzv d jhrphwulf Eurzqldq prwlrq1 Lq sduwlfxodu
zh dvvxph wkdw
[Eg E|d_E|o ' [Eg E|dkE|_| n jE|o_5
zkhuh k dqg j duh wkh jurzwk udwh dqg yduldqfh sdudphwhu/ uhvshfwlyho|
dqg 5 lv d Zlhqhu surfhvv/ dqg zkhuh [Eg E| lv d ixqfwlrq ri fdslwdo






li g E|'U￿ n U21
Qdpho|/ diwhu lqyhvwlqj U￿c wkh up uhfhlyhv d sd|r E|1Z k h q w k h
up xqghuwdnhv U2c wrwdo sd|r udlvhv wr [E|1
91 Wkh olihwlph ri lqyhvwphqw iroorzv d Srlvvrq surfhvv1 Dw dq| wlph |
wkhuh lv d suredelolw| b_| wkdw wkh h{lvwlqj surmhfw glhv gxulqj wkh vkruw
lqwhuqdo _|<1
Dvvxpswlrqv 4 dqg 5 duh vwdqgdug rqhv dqg gr qrw ghvhuyh dq| frp0
phqw1 Dvvxpswlrq 6 zdv suhylrxvo| lqwurgxfhg e| PfGrqdog dqg Vlhjho
+4<;8/ 4<;9,1 Xvlqj wkh rswlrq sulflqj dssurdfk/ wkh| dvvxph wkdw wkh up*v
rswlrq wr ghod| luuhyhuvleoh lqyhvwphqw lv rzqhg e| zhoo0glyhuvlhg lqyhvwruv1
Wkhuhiruh/ wkh up*v sureohp xqghu ulvn dyhuvlrq lv htxlydohqw wr wkh rqh
;Lq whfkqlfdo whupv/ wklv rssruwxqlw| wr h{sdqg lv dq Dphulfdq fdoo rswlrq1 Iru ixuwkhu
ghwdlov vhh Wuljhrujlv +4<<9,1
<Wkh fxpxodwlyh suredelolw| glvwulexwlrq ixqfwlrq dw dq| lqvwdqw W lv +4 ￿ h￿￿W,=
9xqghu ulvn qhxwudolw|/ li dq dssursuldwho| ulvn0dgmxvwhg glvfrxqw udwh lv xvhg
iru ydoxdwlrq431
Dvvxpswlrqv 7 dqg 8 duh wkh prvw lpsruwdqw qryhow| ri wklv zrun dv
wkh| lqwurgxfh sdwk ghshqghqfh1 Zlwk dvvxpswlrq 7 lqfuhphqwdo lqyhvw0
phqw vwudwhjlhv duh lqwurgxfhg441 Dvvxpswlrq 8 lqwurgxfhv wkh vfdoh hhfw1
Dv dujxhg e| Gl{lw +4<<8,/ wkh lqyhvwphqw ghflvlrq ghshqgv rq zkhwkhu wkh
uhwxuqv wr vfdoh duh lqfuhdvlqj ru ghfuhdvlqj1 Lq wkh iruphu fdvh/ lqyhvwphqw
lv oxps|/ lq rughu wr furvv wkh uhjlrq ri lqfuhdvlqj uhwxuqv1 Wkxv/ wkh wkuhvk0
rogv wkdw wuljjhu wkhvh mxpsv duh vxfk wkdw *wkh h{shfwhg wrwdo uhwxuq h{fhhgv
wkh Pduvkdooldq qrupdo uhwxuq e| wkh vdph idfwru wkdw fdswxuhv wkh rswlrq
ydoxh ri zdlwlqj* ^s1 65;`1 Lq wkh odwwhu fdvh +qdpho|/ zkhq wkh uhjlrq zlwk
lqfuhdvlqj uhwxuqv kdv ehhq furvvhg,/ lqyhvwphqw xqghuwdnhv lqqlwhvlpdo lq0
fuhphqwv +vhh h1j1 Ehuwrod/ 4<<;/ dqg Fdedoohur/ 4<<4,1
Dvvxpswlrq 9 lqwurgxfhv fdslwdo xqfhuwdlqw|1 Dv dujxhg e| Exorz dqg
Vxpphuv +4<;7, fdslwdo ulvn lv wkh prvw lpsruwdqw vrxufh ri ulvn lqyroyhg
lq kroglqj dq dvvhw1 Wr ghdo zlwk fdslwdo ulvn wkhvh dxwkruv dvvxph d ghwhu0
plqlvwlf ghsuhfldwlrq udwh zlwk dq xqfhuwdlq ixwxuh sulfh ri fdslwdo1 Khuh zh
sursrvh d voljkwo| glhuhqw zd| ri wuhdwlqj fdslwdo xqfhuwdlqw|1 Qdpho|/ wkh
sulfh ri fdslwdo lv qrupdolvhg wr 4 dqg wkh lqyhvwphqw*v olihwlph lv dvvxphg wr
eh udqgrp1 Pruh lpsruwdqwo|/ zh dvvxph wkdw zkhq wkh lqyhvwphqw surmhfw
h{sluhv/ wkh up jhwv dq rswlrq wr uhvwduw1 Lq wklv fdvh/ lpphgldwh uhvwduwlqj
pd| qrw eh surwdeoh1 Udwkhu/ wkh up pd| qg lw surwdeoh wr zdlw xqwlo
fxuuhqw surwv zloo ulvh1 Zlwk vxfk dq rswlrq wr uhvwduw/ wkhuhiruh/ wkh up
uhjdlqv d olplwhg ghjuhh ri uhyhuvlelolw|1
Jlyhq wkh deryh dvvxpswlrqv/ wkh up rzqv wkh rswlrq wr ghod| lqyhvw0
phqw U￿/ wkh rswlrq wr h{sdqg surgxfwlrq +e| lqyhvwlqj U2,/ dqg/ wkh rswlrq
wr uhvwduw surgxfwlrq diwhu wkh lqyhvwphqw*v ghdwk1 Wkh up*v lqyhvwphqw
vwudwhj| lv wkxv dqdorjrxv wr wkh h{huflvh ri frpsrxqg rswlrqv1 Wkh up*v
sureohp zloo wkhq eh rqh ri qglqj wkh rswlpdo wuljjhu srlqwv deryh zklfk
43Pdmg dqg P|huv +4<;:, h{sodlq wklv fhuwdlqw| htxlydohqw ydoxdwlrq e| dujxlqj wkdw
rswlrqv duh qrw ydoxhg lq devroxwh whupv/ exw udwkhu uhodwlyh wr wkh xqghuo|lqj dvvhw1 Li/
wkhuhiruh/ wkh ydoxh ri wkh dvvhw lv pdunhw grzq iru ulvn/ wkhq wkh fdoo rswlrq pxvw eh
pdunhg grzq dv zhoo1 Iru ixuwkhu ghwdlov vhh Sdqwhjklql +5335,1
44Lw lv zruwk qrwlqj wkdw wkh ￿up*v sd|r￿ ￿+N +w,,￿+w, p l j k we hw k r x j k wr id vw k h
uhgxfhg irup ri d pruh jhqhudo ixqfwlrq zklfk lqfrusrudwhv erwk d pdunhw vwuxfwxuh
+l1h1 lpshuihfw frpshwlwlrq, dqg yduldeoh lqsxwv1 Wklv jhqhudolvdwlrq/ krzhyhu/ zrxog qrw
fkdqjh wkh txdolw| ri wkh uhvxowv1 Iru ixuwkhu ghwdlov/ vhh Gl{lw dqg Slqg|fn +4<<7/ Fk1
43,1
:lqyhvwlqj U￿ dqg U2c uhvshfwlyho|/ dqg uhvwduwlqj surgxfwlrq lv surwdeoh1
Jlyhq wkh deryh dvvxpswlrqv/ zh fdq wkxv vd| wkdw wkh lqfuhphqwdo vwudw0
hj| lv suhihuuhg wr wkh vlpxowdqhrxv vwudwhj| li lqhtxdolw| [ 	 U￿nU2
U￿ krogv1
Wklv frqglwlrq fdq eh hdvlo| lqwhusuhwhg1 Dv zh nqrz/ li wkh up lqyhvwv U￿
lw hduqv 1 Li/ lqvwhdg/ lw lqyhvwv EU￿ n U2/ lwv sd|r jurzv wr [1F r p s d u h
qrz wkh uhwxuqv rq wkh xqghuwdnhq lqyhvwphqw1 Lq wkh uvw fdvh zh kdyh
￿
U￿ d q gl qw k hv h f r q gf d v hz hr e w d l q [￿
U￿nU21L i z h k d y h [ ￿
U￿nU2 	 ￿
U￿/w k h q
[ 	 U￿nU2
U￿ / qdpho| ghfuhdvlqj uhwxuqv wr vfdoh duh rewdlqhg dqg dq lqfuhphq0
wdo vwudwhj| pd| eh rswlpdo1 Li wkh frqyhuvh lv wuxh/ wkh uhwxuqv wr vfdoh duh
lqfuhdvlqj dqg wkh up*v vwudwhj| lv rqh0r1
7 Wkh dv|pphwulf wd{ v|vwhp
Lq wklv vhfwlrq zh zloo glvfxvv wkh hhfwv ri dq dv|pphwulf wd{ v|vwhp rq
lqyhvwphqw vwudwhjlhv1 Wklv wd{ ghvljq/ suhvhqwhg lq Sdqwhjklql +5334 dqg
5335,/ lv edvhg rq dq lpsxwdwlrq phwkrg451 Dv lq Jduqdxw dqg Urvv +4<:8,/
lq idfw/ wkh wd{ edvh lv jlyhq e| wkh up*v uhwxuq/ qhw ri dq lpsxwdwlrq
udwh/ o./ wlphv wkh dprxqw ri lqyhvwphqw1 Frqwudu| wr Jduqdxw dqg Urvv*
sursrvdo/ zkhq wkh up*v uhwxuq lv ohvv wkdq wkh lpsxwdwlrq udwh/ qr wd{
uhixqgv duh doorzhg461 Dv dujxhg e| Juhhq dqg Wdopru +4<;8,/ lq idfw/ orvv
fduu| ghylfhv duh d wd{ fodlp iru wkh jryhuqphqw1 Qdpho|/ wkh jryhuqphqw
rzqv d sruwirolr ri fdoo rswlrqv rq wkh up*v hduqlqjv zlwk d yduldeoh h{huflvh
sulfh1 Fxuuhqw wd{ uhyhqxhv/ lq idfw/ ghshqg rq hlwkhu wkh sdvw ru wkh ixwxuh
up*v wd{ srvlwlrq1 Wklv pdnhv wkh hhfwlyh wd{ udwh sdwk ghshqghqw dqg
fdxvhv d glvwruwlrq1 Wkh holplqdwlrq ri dq| fduu| ghylfh wkxv holplqdwhv d
vrxufh ri sdwk ghshqghqfh1
E| holplqdwlqj dq| fduu| ghylfh rqo| lqfuhphqwdo dqg vfdoh hhfwv fdxvh
sdwk ghshqghqfh1 Dv h{sodlqhg e| Dxhuedfk +4<;9,/ lq idfw/ d pxowlvwdjh
surmhfw lqwurgxfhv dgglwlrqdo vwdwh yduldeohv lq wkh irup ri suhylrxv uhdol}d0
45Lw lv zruwk qrwlqj wkdw/ lq wkh Qlqhwlhv/ wd{ v|vwhpv edvhg rq wkh lpsxwdwlrq phwkrg
zhuh lqwurgxfhg lq wkh Qruglf frxqwulhv +vhh V!uhqvhq/ 4<<;,/ lq Furdwld +vhh Urvh dqg
Zlvzhvvhu/ 4<<;,/ dqg lq Lwdo| +vhh Erugljqrq hw do1/ 4<<< dqg 5334,1 Uhfhqwo|/ dq lpsx0
wdwlrq wd{ ghvljq kdv dovr ehhq sursrvhg iru Jhupdq| +vhh Ihku dqg Zlhjdug/ 5334,1
46Wklv dv|pphwulf v|vwhp lv dovr uhodwhg wr wkh zhoo0nqrzq U0edvhg fdvk0 rz wd{ dqdo0
|vhg e| Eurzq +4<7;, dqg Phdgh +4<:;,1 Dv zh nqrz/ wkh pdlq gl￿huhqfh ehwzhhq wkh
U0edvhg dqg wkh V0edvhg wd{ lv wkdw/ xqghu wkh odwwhu/ lqwhuhvw sd|phqwv duh ghgxfwleoh1 Dv
vkrzq e| Erqg dqg Ghyhuhx{ +4<<<,/ krzhyhu/ wkh V0edvhg wd{ uhtxluhv d juhdwhu dprxqw
ri lqirupdwlrq dqg pd| ohdg wr wd{ dyrlgdqfh pruh hdvlo|1
;wlrqv ri wkh vwrfkdvwlf surfhvv1 Pruhryhu/ Pdmg dqg P|huv +4<;8, dujxh wkdw
iru vpdoo surmhfwv/ wkh up*v wd{ srvlwlrq pd| eh h{rjhqrxv1 Odujh surmhfwv/
lqvwhdg/ pd| dhfw wkh ryhudoo vwdwxv ri wkh up1 Wkxv/ lqwhudfwlrqv ehwzhhq
wkh up*v wd{ vwdwxv dqg lwv fdsdflw| pljkw eh glvwruwlyh1 Dv zloo eh vkrzq/
lqvwhdg/ wkh dv|pphwulf v|vwhp xqghu vwxg| uhpdlqv qhxwudo1
Khuhdiwhu/ iru vlpsolflw|/ zh zloo rplw wkh wlph yduldeoh1 Jlyhq wkh dprxqw
ri fdslwdo dffxpxodwhg vr idu/ gc wd{ sd|phqwv duh
 4@ d[Eg  o.gcfo +4,
Jlyhq +4,/ qhw lqvwdqwdqhrxv surwv +ru orvvhv, duh wkhuhiruh htxdo wr

￿ '[ E g   4@ d[Eg  o.gcfo
Wkh up*v vroxwlrq wr wkh rswlpdo vwrsslqj wlph lv rqh ri fkrrvlqj wkh diwhu0
wd{ wuljjhu srlqwv/ WA
￿ dqg WA
2 c dw zklfk lw lv rswlpdo wr lqyhvw1 Jlyhq wkh
deryh wd{ v|vwhp zh fdq vkrz wkdw wkh iroorzlqj Sursrvlwlrq krogv=
Sursrvlwlrq 4 Zkhq lqfuhphqwdo lqyhvwphqw lv d ihdvleoh vwudwhj|/ wkh dv|p0
phwulf wd{ ghylfh lv qhxwudo/ l1h1 wkh srvw0wd{ wuljjhu srlqwv duh htxdo wr wkh
suh0wd{ rqhv +WA
￿ ' W















Surri0 Vhh wkh Dsshqgl{1
Lq wkh Dsshqgl{/ wkh uhdghu zloo qg wkh irupdo surri ri wkh deryh Sursr0
vlwlrq1 Khuh zh zloo jlyh wkh lqwxlwlrq ehklqg wkh uhvxow1 Dv zh nqrz/ frusr0
udwh wd{dwlrq lv htxlydohqw wr htxlw| sduwlflsdwlrq +vhh Grpdu dqg Pxvjudyh/
4<77,1 Xqghu dv|pphwulf wd{dwlrq/ krzhyhu/ wkh jryhuqphqw*v wd{ fodlp lv
htxlydohqw wr d sruwirolr ri Hxurshdq fdoo rswlrqv/ rqh rq hdfk |hdu*v fdvk
 rz47/d q go.g lv wkh h{huflvh sulfh1 Li/ wkhuhiruh/ wkh up*v sd|r uhdfkhv
o.g/ wkh jryhuqphqw h{huflvhv wkh fdoo rswlrq dqg vkduhv surwv1
O h wx vq h { wg h  q hT￿E dqg T A
￿ E dv wkh suh0 dqg srvw0wd{ suhvhqw
glvfrxqwhg ydoxh ri wkh up*v vwdjh  ' c2c uhvshfwlyho|1 Pruhryhu/ ghqh
47Iru ixuwkhu ghwdlov rq wklv lqwhusuhwdwlrq vhh Pdmg dqg P|huv +4<;:, dqg ydq Zlmq0
ehujhq dqg Hvwdfkh +4<<<,1
<￿E dqg A
￿ E dv wkh suh0 dqg srvw0wd{ ydoxh ri wkh up*v frpsrxqg
rswlrqv/ dw vwdjh  '4/51 Lq wkh Dsshqgl{ zh zloo vkrz wkdw wkh qhxwudolw|
uhvxow ghulyhv iurp wkh iroorzlqj frqglwlrqv
T
A
￿ E  U￿  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Y dT￿E  U￿  ￿Eo
Y
'f  +7,
Wkh iruphu frqglwlrq dulvhv iurp wkh Ydoxh Pdwfklqj Frqglwlrq/ zklfk uh0
txluhv wkh htxdolw| ehwzhhq wkh qhw suhvhqw ydoxh ri wkh surmhfw48/

T A
￿ E  U￿

c
dqg wkh ydoxh ri wkh frpsrxqg rswlrq A
￿ E Wkh odwwhu lv ghulyhg iurp




￿ E  U￿

c dqg wkh ydoxh ri wkh frpsrxqg rswlrq A
￿ E Jlyhq wkh
deryh htxdolwlhv/ wkh suh0wd{ dqg srvw0wd{ fdvh duh htxlydohqw1
Htxdwlrqv +6, dqg +7, |lhog d vx!flhqw qhxwudolw| frqglwlrq wkdw dffrxqwv
iru wkh up*v delolw| wr prgli| lwv vwudwhjlhv e| h{huflvlqj rswlrqv491
Lw lv zruwk qrwlqj wkdw dq lqfuhdvh lq wkh wd{ udwh uhgxfhv qrw rqo| wkh
suhvhqw ydoxh T A
￿ E exw dovr wkh rswlrq ydoxh A
￿ E Krzhyhu/ Sursrvlwlrq
4 vkrzv wkdw wkhvh ghfuhdvhv qhxwudolvh hdfk rwkhu1 Qdpho|/ wkh htxdolwlhv
T A
￿ EA







krog luuhvshfwlyh ri wkh wd{ udwh dssolhg1 Wklv qhxwudolw| uhvxow lv dq dssol0
fdwlrq ri Ehuqdqnh*v +4<;6, Edg Qhzv Sulqflsoh +EQS,= xqghu lqyhvwphqw
luuhyhuvlelolw|/ edg hyhqwv dhfw wkh up*v surshqvlw| wr lqyhvw4:1L iw k hf r u 0
srudwh wd{ lv ohylhg rqo| lq wkh jrrg vwdwh/ wkhuhiruh/ lqyhvwphqw ghflvlrqv
duh qrw dhfwhg1
Lw lv zhoo0nqrzq wkdw wkh holplqdwlrq ri d wd{ ehqhw +h1j1 wkh orvv0rvhw
duudqjhphqw, pxvw eh rvhw e| d qhz ehqhw +h1j1 d kljkhu lpsxwdwlrq udwh,
lq rughu iru qhxwudolw| wr krog1 Krzhyhu/ pdq| dxwkruv +vhh h1j1 Edoo dqg
Erzhuv +4<;6, dqg Dxhuedfk +4<;9,, dujxh wkdw lw lv kdug wr frpsxwh wkh
48Wklv lv wkh uhohydqw phdvxuh ri sur￿wdelolw| lq wkh devhqfh ri dq| rswlrq wr fkdqjh
lqyhvwphqw vwudwhjlhv1
49Iru ghwdlov rq wkh vx!flhqw frqglwlrqv xqghu wd{ v|pphwu|/ vhh Qlhpdqq +4<<<,1
4:Dv vwdwhg e| Ehuqdqnh +4<;6,/ ￿Wkh lqyhvwru zkr ghfolqhv wr lqyhvw lq surmhfw l wrgd|
+exw uhwdlqv wkh uljkw wr gr vr wrpruurz, jlyhv xs vkruw0uxq uhwxuqv1 Lq h{fkdqjh iru wklv
vdful￿fh/ kh hqwhuv shulrg w.4 zlwk dq ￿rswlrq￿ +111,1 Lq ghflglqj zkhwkhu wr ￿ex|￿ wklv
rswlrq +111,/ wkh lqyhvwru wkhuhiruh frqvlghuv rqo| ￿edg qhzv￿ vwdwhv lq w.4 +111,￿ ^s1 <506‘1
43qhxwudo udwh o.  Vlqfh hdfk up kdv lwv rzq ulvn suroh/ wkh qhxwudo lpsx0
wdwlrq udwh vkrxog eh ulvn0vshflf1 Wklv uhvxow krogv xqghu wkh xquhdolvwlf
dvvxpswlrq ri ixoo uhyhuvlelolw| ri lqyhvwphqw1
Lq rxu prgho/ lqvwhdg/ dq hqwluh uhjlrq ri qhxwudo lpsxwdwlrq udwhv fdq
eh ghulyhg1 Wkxv/ lw lv vx!flhqw wr qg wkh plqlpxp lpsxwdwlrq udwh oW
.
4;1 Li/ wkhuhiruh/ o. 5 doW
.c4c qhxwudolw| krogv1 Wr h{sodlq wklv uhvxow/ ohw
xv dvvxph dq lqfuhdvh lq o. Wkh hhfwv ri wklv lqfuhdvh duh wzrirog1 Rq
wkh rqh kdqg/ wkh lqfuhdvh lq o. lqfuhdvhv wkh jryhuqphqw*v h{huflvh sulfh
o.g/ wkhuhe| uhgxflqj wkh ydoxh ri lwv rswlrqv dqg lqfuhdvlqj wkh srvw0wd{
up*v ydoxh surmhfw1 Rq wkh rwkhu kdqg/ wkh lqfuhdvh lq o. udlvhv erwk wkh
rswlrq wr zdlw +uhodwhg wr lqyhvwphqw U￿, dqg wkh rswlrq wr h{sdqg +uhodwhg
wr lqyhvwphqw U2,1 Sursrvlwlrq 4 vkrzv wkdw/ li o. 5 doW
.c4c wkhvh wzr hhfwv
rvhw hdfk rwkhu wkhuhe| hqvxulqj qhxwudolw|1
Ohw xv qh{w irfxv rq wkh vfdoh hhfw1 Dv vkrzq lq wkh surri ri Sursrvlwlrq







lv rewdlqhg Li/ wkhuhiruh/ W
￿ 	 W
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/ wkhq wkh uhwxuqv wr vfdoh duh ghfuhdvlqj dqg wkh lqfuhphqwdo






U￿nU2 krogv1 Wkxv/ wkh




U￿nU2 Li/ lqvwhdg/ W
￿ 	 W
2 wkh frqyhuvh lv




U￿  Wkhuhiruh/ wkh wd{ uxoh +5,
hqvxuhv qhxwudolw| luuhvshfwlyh ri wkh uhwxuqv wr vfdoh1
Vhtxhqwldo lqyhvwphqw lv d vshfldo exw lpsruwdqw fdvh1 Lq pdq| flufxp0
vwdqfhv/ upv hduq qr uhyhqxhv xqwlo pruh wkdq rqh ru/ hyhq/ doo wkh lqyhvw0
phqw vwdjhv kdyh ehhq xqghuwdnhq4<1 Rlo surgxfwlrq lv d jrrg h{dpsoh ri
vhtxhqwldo lqyhvwphqw1 Lq wkh uvw vwdjh h{sorudwlrq wdnhv sodfh1 Zkhq rlo
kdv ehhq irxqg/ d slsholqh fdq eh exlow dqg/ vxevhtxhqwo|/ rlo fdq eh vrog1
H{sorlwdwlrq ri qdwxudo uhvrxufhv dqg U)G duh rwkhu lqwhuhvwlqj h{dpsohv1
Ghvslwh wkhlu lpsruwdqfh/ wkh| duh glvuhjdughg e| wkh fxuuhqw olwhudwxuh1
Wr glvfxvv wkh hhfwv ri wd{dwlrq rq vhtxhqwldo lqyhvwphqw/ ohw xv prgli|
dvvxpswlrq 8 dv iroorzv=
8*1 Diwhu lqyhvwlqj U￿ w k h u ph d u q vq ru h y h q x h v /e x wl wd f t x l u h vd qr s w l r q
wr xqghuwdnh wkh vhfrqg vwdjh U2 Zkhq lw lqyhvwv U2c lw vwduwv wr hduq [1
4;Qrwh wkdw u￿
H Audozd|v krogv1 Xqghu wkh qrq0uhixqgdelolw| v|vwhp/ wkhuhiruh/ wkh
gl￿huhqwldo u￿
H ￿ u lv vx!flhqw wr qhxwudolvh wkh h￿hfwv ri wkh dv|pphwulf wuhdwphqw ri
sur￿wv dqg orvvhv1
4<Gl{lw dqg Slqg|fn +4<<7/ Fk1 43, uhsruw rwkhu h{dpsohv ri vhtxhqwldo lqyhvwphqw/
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Wkh iroorzlqj Sursrvlwlrq fdq eh suryhq=








Surri 0 Vhh wkh Dsshqgl{1
Xqghu vhtxhqwldo lqyhvwphqw/ lqhtxdolw| [W
￿ : [W
2 krogv1 Li/ wkhuhiruh/
wkh up*v sd|r uhdfkhv [W
￿ wkh surmhfw fdq eh lpphgldwho| frpsohwhg1
Wkxv/ wklv fdvh zrxog froodsvh wr wkh rqh0r vwudwhj|1 Krzhyhu/ Sursrvlwlrq
5 lv qrw edqdo1 Gl{lw dqg Slqg|fn +4<<7, dujxh wkdw wkh vwxg| ri vhtxhqwldo
vwudwhjlhv fdvh lv lpsruwdqw iru/ dw ohdvw/ wzr uhdvrqv1 Iluvw/ xqghuwdnlqj
lqyhvwphqw wdnhv wlph1 Wkxv upv riwhq frpsohwh wkh hduo| vwdjhv dqg wkhq
zdlw ehiruh xqghuwdnlqj wkh iroorzlqj vwdjhv1 Vhfrqg/ glhuhqw lqyhvwphqw
vwdjhv pd| uhtxluh glhuhqw vnloov ru wkh| pd| eh orfdwhg lq glhuhqw sodfhv1
Lq doo wkhvh fdvhv/ wkhuhiruh/ d up pljkw qg lw surwdeoh wr vhoo d sduwldoo|
frpsohwhg surmhfw1
Jlyhq Sursrvlwlrqv 4 dqg 5 rqh fdq qdoo| ghulyh d frpsuhkhqvlyh qhx0
wudolw| uxoh1 Ohw xv frpsduh wkh vx!flhqw qhxwudolw| frqglwlrqv rewdlqhg
xqghu erwk lqfuhphqwdo dqg vhtxhqwldo/ l1h1 +5, dqg +8,1 Vlqfh dq hqwluh
uhjlrq ri qhxwudo lpsxwdwlrq udwhv fdq eh rewdlqhg/ lw lv vx!flhqw wr vhw


















wr hqvxuh qhxwudolw|1 Wkh iroorzlqj Fruroodu| wkxv krogv1
Fruroodu| 6 Li wkh lpsxwdwlrq udwh lv kljk hqrxjk +l1h1 lqhtxdolw| +9, krogv,/
wkh dv|pphwulf wd{ ghylfh lv qhxwudo luuhvshfwlyh ri zkhwkhu lqyhvwphqw lv dq
rqh0r/ dq lqfuhphqwdo ru d vhtxhqwldo ghflvlrq1
458F r q f o x v l r q
Lq wklv duwlfoh/ zh kdyh glvfxvvhg wkh hhfwv ri dq dv|pphwulf wd{ v|vwhp rq
d wzr0vwdjh lqyhvwphqw surmhfw1 Dowkrxjk lqfuhphqwdo lqyhvwphqw vwudwhjlhv
d q gv f d o hh  h f w vo h d gw rs d w kg h s h q g h q f h /l wl vv k r z qw k d ww d { d w l r ql vq h x 0
wudo1 Qdpho|/ qhlwkhu wkh plqlpxp lpsxwdwlrq udwh qru wkh wuljjhu srlqw duh
dhfwhg e| wkh wd{ udwh1 Wkh uhvxow kdv dq lpsruwdqw srolf| lpsolfdwlrq1 Lq
rughu wr rewdlq qhxwudolw|/ lq idfw/ wkh frusrudwh wd{ vkrxog eh ohylhg rqo|
zkhq wkh lqyhvwphqw surmhfw lv frpsohwhg ru/ htxlydohqwo|/ wkh up lv pdwxuh1
Qrw rqo| lv wkh v|vwhp sursrvhg qhxwudo exw lw lv dovr hdv| wr pdqdjh1
Lq idfw/ wkh frpsxwdwlrq ri wkh up*v wd{ oldelolwlhv lv edvhg rq dffrxqwlqj
gdwd1 Pruhryhu/ wkh devhqfh ri dq| fduu| ghylfh holplqdwhv d vrxufh ri sdwk
ghshqghqfh/ wkhuhe| uhgxflqj wd{ frpsoldqfh frvwv1
Wkh jhqhudolvdwlrq wr  vwdjhv lv ohiw wr ixwxuh uhvhdufk1
9D s s h q g l {
Lq wklv Dsshqgl{ wkh surriv ri Sursrvlwlrqv 4 dqg 5 duh glvfxvvhg1
914 Surri ri Sursrvlwlrq 4
Wkh surri ri Sursrvlwlrq 4 frqvlvwv ri wkuhh vwhsv1 Iluvw/ zh zloo frpsxwh
wkh ixqfwlrqdo irup ri wkh rswlrq wr ghod|1 Wkhq zh zloo wxuq wr wkh ydoxh
ixqfwlrq1 Ilqdoo|/ zh zloo frpsxwh wkh wuljjhu srlqwv WA
￿ dqg WA
2  Dv zloo
eh vkrzq wkh| duh xqdhfwhg e| wd{dwlrq/ qdpho| WA
￿ ' W
￿  ' c21
91414 Wkh rswlrq wr ghod|
Ohw xv vwduw zlwk wkh rswlrq ixqfwlrq1 Xvlqj g|qdplf surjudpplqj zh kdyh
E ' e
3o_|i1 dE n _oj +:,
H{sdqg wkh UKV ri +:,1 Xvlqj Lw÷*v Ohppd/ holplqdwlqj doo wkh whupv pxo0
wlsolhg e| E_|2 dqg glylglqj e| _|/ rqh rewdlqv






























Vlqfh wkh erxqgdu| frqglwlrq Ef ' f krogv53/ wkh vroxwlrq Eb uhgxfhv wr
E ' ￿
q￿ +43,
91415 Wkh ydoxh ixqfwlrq
Ohw xv qrz wxuq wr wkh ydoxh ixqfwlrq1 Zh uvw vwxg| wkh ydoxh ixqfwlrq
zkhq lqyhvwlqj U￿1 Wkhq zh zloo wxuq wr wkh lqfuhphqw U21 Xvlqj g|qdplf
surjudpplqj zh fdq zulwh wkh ydoxh ixqfwlrq dv





1 dE n _o s  5 dfcWA
￿ c




zkhuh wkh wuljjhu srlqwv WA
￿ dqg WA
2 duh wr eh ghwhuplqhg1 Dv fdq eh vhhq/




2  uhjlrq wkh irup ri wkh ydoxh ixqfwlrq fkdqjhv1 Li/ lq idfw/ wkh
surmhfw glhv zkhq  5 dfcWA
￿ / wkhq uhvwduwlqj surgxfwlrq lpphgldwho| lv qrw
surwdeoh1 Li/ lqvwhdg/ wkh surmhfw*v ghdwk wdnhv sodfh zkhq  5 EWA
￿ cWA
2 /
wkh ydoxh ixqfwlrq lv jlyhq e| wkh vhfrqg eudqfk1
Ohw xv vwduw zlwk wkh uvw eudqfk ri E Xvlqj Lw÷*v Ohppd dqg vlp0
soli|lqj/ rqh rewdlqv




2￿￿E n bE +45,
53Wklv erxqgdu| frqglwlrq lv dq lpsolfdwlrq ri wkh vwrfkdvwlf surfhvv iroorzhg e| ￿1L w
lpsolhv wkdw li ￿ jrhv wr }hur/ lw zloo vwd| dw }hur1 Iru ixuwkhu ghwdlov vhh Gl{lw dqg Slqg|fn
+4<<7/ Fk1 8,1
47Qh{w vxewudfw htxdwlrq +;, iurp +45, dqg ghqh fE  E  Ec vr
dv wr rewdlq






















































Ohw xv qrz wxuq wr wkh vhfrqg eudqfk ri E Xvlqj Lw÷*v Ohppd dqg
vlpsoli|lqj |lhogv

















Ohw xv qh{w vwxg| wkh ydoxh ixqfwlrq diwhu lqyhvwphqw U21L wf r q v l v w vr iw k u h h
eudqfkhv
48'E ' i[Eg  4@ d[Eg o.gcfoj_| n e





A A A A A A ?
A A A A A A =
1 dE n _o s  5 EfcWA
￿ c
1 dE n _  U￿o s  5 EWA
￿ cWA
2 c
1 d'E n _  EU￿ n U2o s  5 EWA
2 c4
Li wkh surmhfw h{sluhv zkhq  5 EfcWA
￿ / lpphgldwh lqyhvwphqw lv qrw rswl0
pdo1 Li h{sludwlrq wdnhv sodfh zkhq  5 EWA
￿ cWA
2 / lqyhvwphqw U￿ lv lpph0
gldwho| surwdeoh1 Li/ qdoo|/  5 EWA
2 c4c lw lv rswlpdo wr lqyhvw erwk U￿
dqg U2 lpphgldwho|
Ehiruh vroylqj wkh deryh ixqfwlrq ohw xv dsso| wkh wd{0krolgd| uxoh hqvxu0
lqj dq h{hpswlrq iru dw ohdvw   WA
2  Wklv lpsolhv wkdw wkh uvw dqg vhfrqg
eudqfkhv gr qrw dffrxqw iru fxuuhqw wd{dwlrq/ qdpho| wkh fxuuhqw qhw sd|r
lv vlpso| [1 Vwduw zlwk wkh uvw eudqfk ri 'E Xvlqj Lw÷*v Ohppd dqg
vlpsoli|lqj |lhogv




2'￿￿E n bE +4<,
Qh{w/ ghqh t E  'E  E dqg vxewudfw htxdwlrq +;, iurp +4<,
wkhuhe| rewdlqlqj



























Ohw xv qrz wxuq wr wkh vhfrqg eudqfk1 Wr frpsxwh lw zh iroorz wkh vdph








2'￿￿E n bE +56,
Wkhq/ zh ghqh ~E  'E  E dqg vxewudfw +49, iurp +56,/ wkhuhe|
rewdlqlqj



































Ohw xv qdoo| wxuq wr wkh wklug eudqfk1 Li zh dsso| wkh wd{0krolgd| uxoh zh













uhjlrq/ uhvshfwlyho|1 Xvlqj htxdwlrq
+4;, dqg dsso|lqj Lw÷*v Ohppd |lhogv
o'E ' [   4@ d[  o. EU￿ n U2cfo  bEU￿ n U2n




































4:Wkh whup -￿q￿ phdvxuhv d vshfxodwlyh exeeoh dv  jrhv wr 4 Li zh dvvxph
wkdw qr exeeohv h{lvw/ qdpho| -￿ 'f / wkh vhfrqg sduw ri +5;, lv vlpsolhg541
91416 Wkh vroxwlrq
O h wx vq h { w q gw k hw u l j j h us r l q w vWA
￿ dqg WA
2  Jlyhq wkh deryh ixqfwlrqv/
zh kdyh whq xqnqrzq sdudphwhuv +￿cf ￿c ￿c 2c~ ￿c~ 2c' ￿c' 2ct ￿ dqg -2/
soxv WA
￿ dqg WA
2  Wr frpsxwh wkhlu vroxwlrqv zh wkxv qhhg wzhoyh htxdwlrqv1
Hljkw htxdwlrqv fdq eh irxqg e| vwlwfklqj wrjhwkhu wkh eudqfkhv ri wkh ydoxh
ixqfwlrqv1 Wkh uhpdlqlqj irxu htxdwlrqv zloo eh irxqg xvlqj wkh YPF dqg
VSF1
Ohw xv vwduw zlwk ixqfwlrq E Wkh uvw dqg vhfrqg eudqfk ri wklv
ixqfwlrq phhw wdqjhqwldoo| dw srlqw ' WA
￿ c qdpho| erwk wkh ydoxh dqg
wkh ghulydwlyh ri wkh wzr eudqfkhv duh htxdo +vhh Gl{lw dqg Slqg|fn/ 4<<7,1










































O h wx vw x u qw ri x q f w l r q'E Lwv phhwlqj srlqwv duh WA
￿ dqg WA
2 c soxv/ li
wkh wd{0krolgd| uxoh krogv/
o.EU￿nU2￿
[  V w d u wz l w kw k h u v ww z re u d q f k h v+ 5 5 ,









































































54Iru ixuwkhu ghwdlov rq wklv devruelqj eduulhu vhh Gl{lw dqg Slqg|fn +4<<7/ Fk1 9,1
4;Vlploduo|/ wkh vhfrqg eudqfk +59, dqg wkh uvw sduw ri wkh wklug eudqfk +5;,







































































































































Zh kdyh wkxv rewdlqhg hljkw htxdwlrqv1 Qrz ohw xv uhfdoo wkh rswlrq ixqfwlrq
+43, dqg frqfhqwudwh rq wkh lqyhvwphqw fkrlfhv1 Lqyhvwphqw U￿ lv xqghuwdnhq
zkhq wkh +YPF, dqg +VSF, frqglwlrqv krog/ l1h1
E  E ' U￿c +6:,
￿E  ￿E ' f +6;,







q￿Eb￿ ' U￿c +6<,
55Qrwh wkdw wkh wzr eudqfkhv ri S+￿, phhw wdqjhqwldoo| dw srlqw ￿￿W
4 = Wkxv zh frxog






q￿Eb￿3￿ 'f  +73,
Lw lv zruwk qrwlqj wkdw htxdwlrqv +6<, dqg +73, fruuhvsrqg wr frqglwlrqv +6,
d q g+ 7 , /z k h qw k h u pl vg h f l g l q jw rl q y h v wU￿ Lq idfw/ f￿q￿Eb￿ phdvxuhv wkh
srvw0wd{ frpsrxqg rswlrq zklfk hperglhv wkh rswlrq wr ghod|/ wkh rswlrq















Vlqfh wkh srlqw WA
￿ lv qrw dhfwhg e| wd{dwlrq/ zh kdyh htxdolw| WA
￿ ' W
￿1
Dffruglqj wr frqglwlrqv +6, dqg +7,/ wkhuhiruh/ erwk wkh srvw0 dqg suh0wd{
ydoxh ri wkh surmhfw/ qhw ri lqyhvwphqw U￿ dqg ri wkh frpsrxqg rswlrqv/ duh
qxoo dw srlqw ' WA
￿ ' W
￿
Ohw xv qrz frqfhqwudwh rq lqyhvwphqw U21 Wkh vhfrqg vwdjh lv xqghuwdnhq
zkhq wkh iroorzlqj frqglwlrqv krog
'E  E ' U2c +75,
'￿E  ￿E ' f +76,
Wkh deryh frqglwlrqv duh xvhg iru rewdlqlqj wkh odvw wzr htxdwlrqv/ qhfhvvdu|
iru qglqj wkh vroxwlrqv1 Vxevwlwxwh wkh vhfrqg eudqfk ri erwk E dqg






















q￿Eb￿3￿ 'f  +78,
56Dv lq wkh suhylrxv fdvh zh frxog xvh hlwkhu wkh vhfrqg ru wkh wklug eudqfk ri T+￿,>
vlqfh wkh| phhw wdqjhqwldoo| dw srlqw ￿￿W
5 = Krzhyhu/ wkh xvh ri wkh vhfrqg eudqfk lv hdvlhu1
53Lw lv zruwk qrwlqj wkdw htxdwlrqv +77, dqg +78, uhsuhvhqw frqglwlrqv +6, dqg
+7, zkhq wkh up ghflghv wr lqyhvw U2 Lq rwkhu zrugv/
S2
￿’￿ ~￿q￿Eb￿ phdvxuhv
wkh srvw0wd{ frpsrxqg rswlrq zklfk hperglhv wkh rswlrq wr h{sdqg dqg wkh
rswlrq wr uhvwduw1
Jlyhq wkh vroxwlrqv iru WA
￿ dqg f￿c d whq0htxdwlrq vxe0v|vwhp uhpdlqv
wr eh vroyhg1 Vxewudfw +64, iurp +5<, dqg +65, iurp +63,/ uhvshfwlyho|1 Lw lv
vwudljkwiruzdug wr rewdlq






q2Eb￿ 'f c +79,






q2Eb￿3￿ 'f  +7:,



















dqg wkh srvw0wd{ frpsrxqg rswlrq uhgxfhv wr ~￿q￿Eb￿ Olnh wkh uvw wuljjhu
srlqw/ wkh vhfrqg lv xqdhfwhg e| wd{dwlrq/ l1h1 WA
2 ' W
21
Zh kdyh wkxv rewdlqhg wkh uhohydqw vroxwlrqv WA
￿ dqg WA
2 c soxv f￿c~ ￿c
~2 Wkhq/ xvlqj wkh htxdolw| f￿ ' t￿  ~￿/z h q gt￿
Wkh uhpdlqlqj vl{ xqnqrzq sdudphwhuv +￿c ￿c 2c' ￿c' 2 dqg -2,f d q
eh vroyhg qxphulfdoo| e| xvlqj wkh vxe0v|vwhp +5<,/ +63,/ +65,/ +67,/ +68, dqg
+69,1 Krzhyhu/ wkhlu vroxwlrq lv qrw uhohydqw iru rxu sxusrvhv1
Ilqdoo|/ ohw xv frpsxwh wkh plqlpxp lpsxwdwlrq udwh hqvxulqj qhxwudo0
lw|1 Wr gr vr/ uhfdoo wkh vroxwlrqv ri wuljjhu srlqwv +74, dqg +7;,1 Hdv|












zklfk frqupv Gl{lw*v qglqjv1 Li/ wkhuhiruh/ iru d jlyhq fxuuhqw sd|r c
lqhtxdolw| [ 	
U￿nU2
U￿ krogv +l1h1 uhwxuqv wr vfdoh duh ghfuhdvlqj,/ wkhq zh
kdyh WA
￿ 	 WA
2  Wklv lpsolhv wkdw wkh lqfuhphqwdo vwudwhj| lv suhihuuhg wr
54wkh vlpxowdqhrxv vwudwhj|1 Li/ lqvwhdg/ zh kdyh [ : U￿nU2
U￿ /w k hf r q y h u v hl v
wuxh dqg wkh wzr0vwdjh surmhfw uhgxfhv wr dq rqh0r lqyhvwphqw1
Uhfdoo qrz wkh wd{0krolgd| frqglwlrq1 Zh nqrz wkdw zkhq [Eg 	
o.g/ qr wd{ lv sdlg1 Wkxv lq rughu wr hqvxuh d vx!flhqwo| orqj wd{ krolgd|
diwhu wkh up*v lqyhvwphqw/ erwk wkh iroorzlqj lqhtxdolwlhv pxvw krog









Qdpho|/ li wkh up idfhv lqfuhdvlqj uhwxuqv wr vfdoh zh kdyh o. : ￿
U￿ : [￿
U￿nU2




Qrz vxevwlwxwh wkh uhohydqw wuljjhu srlqwv +74, dqg +7;, lqwr frqglwlrq
+83,1 Lw lv vwudljkwiruzdug wr rewdlq wkh plqlpxp qhxwudo lpsxwdwlrq udwh
+5,1 Lqhtxdolw| o.  oW
. uhsuhvhqwv d vx!flhqw qhxwudolw| frqglwlrq1 Sursrvl0
wlrq 4 lv wkxv suryhq1
915 Surri ri Sursrvlwlrq 5
Wkh surri ri Sursrvlwlrq 5 lv vwudljkwiruzdug1 Dv vkrzq e| Gl{lw dqg Slqg|fn
+4<<7/ ss1 655065;,/ lqhtxdolw| W
￿ : W
2 dozd|v krogv xqghu vhtxhqwldo lq0
yhvwphqw1 Qdpho|/ rqfh  uhdfkhv W
￿ wkh up zloo eh deoh wr xqghuwdnh
erwk vwdjhv ri wkh surmhfw1 Wkh lqyhvwphqw ghflvlrq wkxv pljkw uhgxfhv wr
dq rqh0r sureohp1 Dsso| qrz Sdqwhjklql*v +5335, Sursrvlwlrq 4/ zklfk kdv
wkh vdph qrwdwlrq dv wkdw xvhg lq wklv duwlfoh/ h{fhsw iru wkh jurvv sd|r
zklfk lv [ lqvwhdg ri  Li wkh lpsxwdwlrq udwh lv kljk hqrxjk/ wkh wuljjhu






EB n bEU￿ n U2 +84,
Uhfdoo lq idfw wkh wd{0krolgd| frqglwlrq1 Zh nqrz wkdw zkhq [ 	o .EU￿ n
U2/ qr wd{hv duh sdlg1 Vxevwlwxwlqj +84, lqwr frqglwlrq +83, |lhogv wkh plql0
pxp lpsxwdwlrq udwh hqvxulqj qhxwudolw| +8,1 Sursrvlwlrq 5 lv wkxv suryhq1
Uhihuhqfhv
^4` Deho D1/ Gl{lw D1N1/ Hehuo| M1F1/ dqg Slqg|fn U1V1 +4<<9,/ Rswlrqv/
wkh Ydoxh ri Fdslwdo/ dqg Lqyhvwphqw/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/
444/ ss1 :860:::1
55^5` Doyduh} O1K1U1 dqg Ndqqldlqhq Y1 +4<<:,/ Ydoxdwlrq ri Luuhyhuvleoh Hq0
wu| rswlrqv xqghu Xqfhuwdlqw| dqg Wd{dwlrq/ FHV Zrunlqj Sdshu Q1
477/ Rfwrehu1
^6` Doyduh} O1K1U1 dqg Ndqqldlqhq Y1 +4<<;,/ Luuhyhuvleoh Lqyhvwphqw dqg
wkh Mrkdqvvrq0Vdpxhovrq Wd{/ plphr1
^7` Dpudp P1 dqg Nxodwlodnd Q1 +4<<<,/ Uhdo Rswlrqv1 Pdqdjlqj Vwudwh0
jlf Lqyhvwphqw lq dq Xqfhuwdlq Zruog/ Kduydug Exvlqhvv Vfkrro Suhvv/
Ervwrq1
^8` Dxhuedfk D1M1 +4<;9,/ Wkh G|qdplf Hhfwv ri Wd{ Odz Dv|pphwulhv/
Uhylhz ri Hfrqrplf Vwxglhv/ 53805581
^9` Dxhuedfk D1M1 dqg Srwhued M1P1 +4<;:,/ Wd{0orvv Fduu|iruzdugv dqg
Frusrudwh Wd{ Lqfhqwlyhv/ lq P1 Ihogvwhlq hg1/ Wkh hhfwv ri Wd{dwlrq
rq Fdslwdo Dffxpxodwlrq/ Xqlyhuvlw| ri Fklfdjr Suhvv1
^:` Edoo U1 dqg Erzhuv M1 +4<;6,/ Glvwruwlrqv Fuhdwhg e| Wd{hv Zklfk Duh
Rswlrqv rq Ydoxh Fuhdwlrq= Wkh Dxvwudoldq Uhvrxufhv Uhqw Wd{ Sur0
srvdo/ Dxvwudoldq Mrxuqdo ri Pdqdjhphqw/; /s 14 0 4 7 1
^;` Ehuqdqnh E1V1 +4<;6,/ Luuhyhuvlelolw|/ Xqfhuwdlqw|/ dqg F|folfdo Lqyhvw0
phqw/ Wkh Txduwhuo| Mrxuqdo ri Hfrqrplfv/ ss1 ;804361
^<` Ehuwrod J1 +4<<;,/ Luuhyhuvleoh Lqyhvwphqw/ Uhvhdufk lq Hfrqrplfv/ 85/
lvv1 4/ ss1 606:1
^43` Erdgzd| U1 dqg Euxfh Q1 +4<;7,/ D Jhqhudo Sursrvlwlrq rq wkh Ghvljq
ri d Qhxwudo Exvlqhvv Wd{/ Mrxuqdo ri Sxeolf Hfrqrplfv/ 57/ ss1 564056<1
^44` Eùkp K1 dqg Ixqnh P1 +5333,/ Rswlpdo Lqyhvwphqw Vwudwhjlhv xqghu
Ghpdqg dqg Wd{ Srolf| Xqfhuwdlqw|/ FHVlir Z1S1 Q1 6441
^45` Erqg V1U1 dqg Ghyhuhx{ P1S1 +4<<8,/ Rq wkh Ghvljq ri d Qhxwudo Exvl0
qhvv Wd{ xqghu Xqfhuwdlqw|/ Mrxuqdo ri Sxeolf Hfrqrplfv/ 8;/ ss1 8:0:41
^46` Erqg V1U1 dqg Ghyhuhx{ P1S1 +4<<<,/ Jhqhudolvhg U0Edvhg dqg V0Edvhg
Wd{hv xqghu Xqfhuwdlqw|/ LIV Zrunlqj Sdshu Q1 <<2<1
56^47` Erugljqrq P1/ Jldqqlql V1/ dqg Sdqwhjklql S1P1 +4<<<,/ Frusrudwh Wd{0
dwlrq lq Lwdo|= Dq Dqdo|vlv ri wkh 4<<; Uhirup/ Ilqdq}Dufkly/8 9 /s 1
66806951
^48` Erugljqrq P1/ Jldqqlql V1/ dqg Sdqwhjklql S1P1 +5334,/ Uhiruplqj
Exvlqhvv Wd{dwlrq= Ohvvrqv iurp Lwdo|B/ Lqwhuqdwlrqdo Wd{ dqg Sxeolf
Ilqdqfh/ ;/ ss1 4<405431
^49` Euhdoh| U1 dqg P|huv V1 +5334,/ Sulqflsohv ri Frusrudwh Ilqdqfh/
PfJudz0Kloo1
^4:` Eurzq H1F1 +4<7;,/ Exvlqhvv0Lqfrph Wd{dwlrq dqg Lqyhvwphqw Lqfhq0
wlyhv/ lq O1D1 Phow}hu/ H1G1 Grpdu hw do1/ hgv1/ Lqfrph/ Hpsor|phqw
dqg Sxeolf Srolf|/ Hvvd|v lq Krqru ri D1K1 Kdqvhq/ Z1Z1 Qruwrq ) f1/
Qhz \run1
^4;` Exorz M1L1 dqg Vxpphuv O1K1 +4<;7,/ Wkh Wd{dwlrq ri Ulvn| Dvvhwv/
Mrxuqdo ri Srolwlfdo Hfrqrp|/y 1< 5 /l v v 14 /s s 15 3 0 6 <
^4<` Fdedoohur U1 +4<<4,/ Rq wkh Vljq ri wkh Lqyhvwphqw0Xqfhuwdlqw| uhod0
wlrqvkls/ Dphulfdq Hfrqrplf Uhylhz/ ;4/ ss1 5:<05;;1
^53` Gl{lw D1 +4<<8,/ Luuhyhuvleoh Lqyhvwphqw zlwk Xqfhuwdlqw| dqg Vfdoh
Hfrqrplhv/ Mrxuqdo ri Hfrqrplfv G|qdplfv dqg Frqwuro/ 4</ ss1 65:0
6831
^54` Gl{lw D1 dqg Slqg|fn U1V1 +4<<7,/ Lqyhvwphqw xqghu Xqfhuwdlqw|/
Sulqfhwrq Xqlyhuvlw| Suhvv1
^55` Gl{lw D1 dqg Slqg|fn U1V1 +4<<;,/ H{sdqgdelolw|/ Uhyhuvlelolw|/ dqg Rs0
wlpdo Fdsdflw| Fkrlfh/ QEHU Z1S1 Qr1 96:61
^56` Ghyhuhx{ P1S1 dqg Jul!wk U1 +4<<;,/ Wd{hv dqg wkh Orfdwlrq ri Sur0
gxfwlrq= Hylghqfh iurp d Sdqho ri XV Pxowlqdwlrqdov/ Mrxuqdo ri Sxeolf
Hfrqrplfv/ 9;/ ss1 668069:1
^57` Grpdu H1G1 dqg Pxvjudyh U1D1 +4<77,/ Sursruwlrqdo Lqfrph Wd{dwlrq
dqg Ulvn0wdnlqj/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 8;/ ss1 6;;07551
^58` Idlj P1 dqg Vkxp S1 +4<<<,/ Luuhyhuvleoh Lqyhvwphqw dqg Hqgrjhqrxv
Ilqdqflqj= Dq Hydoxdwlrq ri wkh Frusrudwh Wd{ Hhfwv/ Mrxuqdo ri Prq0
hwdu| Hfrqrplfv/ 76/ ss1 47604:41
57^59` Idqh J1 +4<;:,/ Qhxwudo Wd{dwlrq xqghu Xqfhuwdlqw|/ Mrxuqdo ri Sxeolf
Hfrqrplfv/ 66/ ss1 <804381
^5:` Ihku K1 dqg Zlhjdug Z1 +5334,/ Wkh Lqflghqfh ri dq H{whqghg DFH
Frusrudwlrq Wd{/ FHVlir Z1S1 Q1 7;71
^5;` Jduqdxw U1 dqg Urvv D1F1 +4<:8,/ Xqfhuwdlqw|/ Ulvn Dyhuvlrq dqg wkh
Wd{lqj ri Qdwxudo Uhvrxufh Surmhfwv/ Wkh Hfrqrplf Mrxuqdo/ ;8/ ss1
5:505;:1
^5<` Juhhq U1F1 dqg Wdopru H1 +4<;8,/ Wkh Vwuxfwxuh dqg Lqfhqwlyh Hhfwv ri
Frusrudwh Wd{ Oldelolwlhv/ Mrxuqdo ri Ilqdqfh/ 73/ Q1 7/ ss1 43<8044471
^63` LIV +4<<4,/ hg1/ Htxlw| iru Frpsdqlhv= d Frusrudwlrq Wd{ iru wkh 4<<3v/
DU h s r u wr iw k hL I VF d s l w d oW d { h vJ u r x sf k d l u h ge |P 1J d p p l h /W k h
Lqvwlwxwh iru Ilvfdo Vwxglhv/ Frpphqwdu| 59/ Orqgrq1
^64` Lvddf M1 +4<<:,/ D Frpphqw rq wkh Yldelolw| ri wkh Doorzdqfh iru Fru0
srudwh Htxlw|/ Ilvfdo Vwxglhv/ yro1 4;/ Q1 6/ ss1 636064;1
^65` PdfNlh0Pdvrq M1 +4<<3,/ Vrph Qrq0Olqhdu Hhfwv rq Dvvhw Ydoxhv dqg
Lqyhvwphqw Ghflvlrqv xqghu Xqfhuwdlqw|/ Mrxuqdo ri Sxeolf Hfrqrplfv/
75/ ss1 634065:1
^66` Pdmg V1 dqg V1 P|huv +4<;8,/ Ydoxlqj wkh Jryhuqphqw*v Wd{ Fodlp rq
Ulvn| Frusrudwh Dvvhwv/ QEHU Z1S1 Qr1 48861
^67` Pdmg V1 dqg V1 P|huv +4<;:,/ Wd{ Dv|pphwulhv dqg Frusrudwh Lqfrph
Wd{ Uhirup/ lq Wd{hv dqg Fdslwdo Irupdwlrq/ ss1 67606:6/ D Qdwlrqdo
Exuhdx ri Hfrqrplf Uhvhdufk Surmhfw Uhsruw Fklfdjr dqg Orqgrq/ Xql0
y h u v l w |r iF k l f d j rS u h v v 1
^68` PfGrqdog U1 dqg Vlhjho G1 +4<;8,/ Lqyhvwphqw dqg wkh Ydoxdwlrq ri
Ilupv Zkhq Wkhuh lv dq Rswlrq wr Vkxw Grzq/ Lqwhuqdwlrqdo Hfrqrplf
Uhylhz/ 59/ ss1 664067<1
^69` PfGrqdog U1 dqg Vlhjho G1 +4<;9,/ Wkh Ydoxh ri Zdlwlqj wr Lqyhvw/
Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 434/ ss1 :3:0:5;1
^6:` PfNhq}lh N1M1 +4<<7,/ Wkh Lpsolfdwlrqv ri Ulvn dqg Luuhyhuvlelolw| iru
wkh Phdvxuhphqw ri Pdujlqdo Hhfwlyh Wd{ Udwhv rq Fdslwdo/ Fdqdgldq
Mrxuqdo ri Hfrqrplfv/ Dxjxvw 4/ y1 5:/ lvv1 6/ ss1 93704<1
58^6;` PfOxuh F1H1 Mu1 dqg ]rgurz J1U1 +4<<;,/ Wkh Hfrqrplf Fdvh iru Iru0
hljq Wd{ Fuhglwv iru Fdvk Iorz Wd{hv/ Qdwlrqdo Wd{ Mrxuqdo/ Yro1 84/
ss1 40551
^6<` Phdgh M1 +4<:;,/ Wkh Vwuxfwxuh dqg Uhirup ri Gluhfw Wd{dwlrq/W k h
Phdgh Uhsruw/ Doohq dqg Xqzlq1
^73` Phuwrq U1 F1 +4<<3,/ Frqwlqxrxv0Wlph Ilqdqfh/ Eodfnzhoo hg1
^74` Qlhpdqq U1 +4<<<,/ Qhxwudo Wd{dwlrq xqghu Xqfhuwdlqw| 0 d Uhdo Rswlrq
Dssurdfk/ Ilqdq}Dufkly/ 89/ ss1 840991
^75` Sdqwhjklql S1P1 +5334,/ Rq Frusrudwh Wd{ Dv|pphwulhv dqg Qhxwudolw|/
Jhupdq Hfrqrplf Uhylhz/ 5/ Lvv1 6/ ss1 59<05;91
^76` Sdqwhjklql S1P1 +5335,/ Frusrudwh Wd{ Dv|pphwulhv xqghu Lqyhvwphqw
Luuhyhuvlelolw|/ Ilqdq}Dufkly/ iruwkfrplqj1
^77` Shqqlqjv H1 +5333,/ Wd{hv dqg Vwlpxol ri Lqyhvwphqw Xqghu Xqfhuwdlqw|/
Hxurshdq Hfrqrplf Uhylhz/ 77/ ss1 6;606<41
^78` Urvh P1/ dqg Zlvzhvvhu U1/ +4<<;, Wd{ Uhirup lq Wudqvlwlrq Hfrqrplhv=
H{shulhqfhv iurp wkh Furdwldq Wd{ Uhirup Surfhvv ri wkh 4<<3*v lq
Vûuhqvhq S1E1 +hg1, Sxeolf Ilqdqfh lq d Fkdqjlqj Zruog/ PdfPloodq
Suhvv/ Orqgrq/ ss158:05:;1
^79` Vdpxhovrq S1D1 +4<97,/ Wd{ Ghgxfwlelolw| ri Hfrqrplf Ghsuhfldwlrq wr
Lqvxuh Lqyduldqw Ydoxdwlrqv/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ :5/ ss19370
9391
^7:` Vdqgpr D1 +4<:<,/ D Qrwh rq wkh Qhxwudolw| ri wkh Fdvk Iorz Frusr0
udwlrq Wd{/ Hfrqrplfv Ohwwhuv/ 7/ ss1 4:6091
^7;` Vkrph S1 dqg Vfkxwwh F1 +4<<6,/ Fdvk0Iorz Wd{/ LPI Vwd Sdshuv/ Yro1
73/ ss1 96;09951
^7<` Vlqq K10Z1 +4<;:,/ Fdslwdo Lqfrph Wd{dwlrq dqg Uhvrxufh Doorfdwlrq/
Qruwk0Kroodqg1
^83` Vûuhqvhq S1E1 +4<<;,/ hg1/ Wd{ Srolf| dqg wkh Qruglf Frxqwulhv/ Pdfplo0
odq Suhvv/ XN1
59^84` Wuljhrujlv O1 +4<<9,/ Uhdo Rswlrqv/ Pdqdjhuldo Ioh{lelolw| dqg Vwudwhj|
lq Uhvrxufh Doorfdwlrq/W k hP L WS u h v v 1
^85` ydq Zlmqehujhq V1 dqg Hvwdfkh D1 +4<<<,/ Hydoxdwlqj wkh Plqlpxp
Dvvhw Wd{ rq Frusrudwlrqv= Dq Rswlrq Sulflqj Dssurdfk/ Mrxuqdo ri
Sxeolf Hfrqrplfv/ :4/ ss1 :80<91
^86` ]kdqj O1 +4<<:,/ Qhxwudolw| dqg H!flhqf| ri Shwurohxp Uhyhqxh Wd{=
DW k h r u h w l f d oD v v h v v p h q w /Hfrqrplf Mrxuqdo/ Mxo| 4/ y1 43:/ lvv1 776/
ss1 44390531
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